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54) OCCUPANT CRASH PROTECTION DEVICE FOR VEHICLE 
57)Abstract: 

'ROBLEM TO BE SOLVED: To increase warning effect for collision 
^recast by making a first pretensioner act operation for mainly pulling the 
houlder part of a seat belt to push the shoulder part of an occupant to a 
eat back when a collision is forecasted. 

OLUTION: An electric motor 24 is fixed to the rear part of a case 21, 
lat is, the opposite side of the drawing position of a seat belt, and is 
sed for a first pretensioner for generating small pulling force, to be 
onnected to a winding shaft line 22 via an electromagnetic clutch 25 and 
speed reducer 26. When front or rear collisions are forecasted, an alarm 
nd then the motor 24 are actuated to pull a seat belt by small pulling 
>rce. Pulling the seat belt by the motor 24 acts for pressing the shoulder 
art of an occupant rearward (to seat back), to extremely increase the 
ffect of collision forecast. 
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sunages caused by the use of this translation. 

. This document has been translated by computer.So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



:iaim(s)] 

?laim 1] The point of the seat belt pulled out from the retractor connected with the body is connected with the body at 
ie right-and-left one side of a sheet. In the occupant crash protection for vehicles equipped with the three-point 
>rmula seat belt equipment which engages with the 2nd engagement section by which the 1st engagement section 
tached in the pars intermedia of the aforementioned seat belt was connected with the body at the right-and-left other 
de of a sheet free [ attachment and detachment ] The 1st pulley tensioner which operates at the time of a collision 
recast and gives tensile force to the aforementioned seat belt, It operates at the time of a collision and has the 2nd 
alley tensioner which has by larger tension than the aforementioned 1st pulley tensioner, and gives tensile force to the 
brementioned seat belt, the aforementioned 1st pulley tensioner It is set up so that the shoulder section which is in the 
brementioned retractor side rather than the aforementioned 1st engagement section among the aforementioned seat 
sits may be ****(ed) to this retractor side, the aforementioned 2nd pulley tensioner Occupant crash protection for 
diicles characterized by what is set up from the aforementioned 2nd engagement section side so that the 
brementioned seat belt may be ****(ed) through the aforementioned 1st engagement section. 

^lairn 2] It is the occupant crash protection for vehicles which the multiple-times operation of the aforementioned 1st 
llley tensioner is enabled, and is characterized by what the aforementioned 2nd pulley tensioner is made impossible 
lie operation of multiple times ] for in a claim 1. 

;iaim 3] Occupant crash protection for vehicles characterized by what the aforementioned 1st pulley tensioner is 
ade electromotive and the aforementioned 2nd pulley tensioner is made into the gunpowder formula for in the claim 

"laim 4] Occupant crash protection for vehicles characterized by what it has a lock means to prevent that the 
brementioned seat belt is pulled out from the aforementioned retractor for when the aforementioned 2nd pulley 
nsioner operates in any 1 term of a claim 1 or a claim 3. 

^laim 5] The aforementioned lock means is occupant crash protection for vehicles characterized by what is set up so 
at it may act [ in / near / aforementioned / a retractor / on a claim 4 and ] to the aforementioned seat belt. 
?laim 6] In a claim 3 the aforementioned 1st pulley tensioner It is set up so that it may act to the winding shaft of the 
brementioned retractor, the aforementioned 2nd pulley tensioner When it is prepared in the joining segment to the 
)dy of the aforementioned 2nd engagement section, it is set up so that this 2nd engagement section may be ****(ed), 
id the 2nd pulley tensioner operates, Occupant crash protection for vehicles characterized by what a lock means to 
event that act to the winding shaft of the aforementioned retractor and the aforementioned seat belt is pulled out from 
is retractor is established for. 
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ETAILED DESCRIPTION 



detailed Description of the Invention] 

mi] 

Tie technical field to which invention belongs] this invention relates to the occupant crash protection for vehicles 

sing the three-point formula seat belt. 

>002] 

Ascription of the Prior Art] In vehicles, especially the automobile, restraining crew on a sheet with a seat belt for 
*ew protection is performed, and, generally many three-point formula seat belts are used. The point of the seat belt 
indamentally pulled out from the retractor connected with the body is connected with the body at the right-and-left 
le side of a sheet, and a three-point formula seat belt engages with the 2nd engagement section (buckle) by which the 
>t engagement section (tongue) attached in the pars intermedia of the aforementioned seat belt was connected with the 
)dy at the right-and-left other side of a sheet free [ attachment and detachment ]. In such a three-point formula seat 
?lt, the seat belt pulled out from the retractor is distinguishable in the shoulder section which mainly restrains crew ! s 
toulder bordering on the 1st engagement section which engages with the 2nd engagement section, and the lap section 
hich mainly restrains crew's lumbar part. 

1003] In order to take care of crew effectively in relation to a collision, ****(ing) a seat belt compulsorily by pulley 
nsioner is proposed. While ****(ing) the seat belt by the 1st pulley tensioner at the time of a collision forecast, when 
collision actually arises, what has with bigger tensile force than the tensile force by the 1st pulley tensioner, and **** 
seat belt by the 2nd pulley tensioner is indicated by JP,6-286581,A. In the thing given [ above-mentioned ] in an 
fficial report, it was set up so that the 1st pulley tensioner might **** the aforementioned 2nd engagement section, 
id the 2nd pulley tensioner was prepared in the retractor. 
>004] 

>roblem(s) to be Solved by the Invention] In a thing given [ aforementioned ] in an official report, at the time of a 
)llision forecast, as a result of ****(ing) a seat belt through the 2nd engagement section, both the shoulder sections 
id lap sections of a seat belt will be ****(ed). However, crew's waist serves as an inclination which pulls to a seat- 
ick side strongly and is brought near, and that the lap section is ****(ed) at the time of a collision forecast has the 
>om of an improvement in the point of fully securing the operability of an accelerator pedal or a brake pedal for 
>llision avoidance. Moreover, at the time of a collision forecast, it is that the inclination for the lap section to press a 
ew waist strongly is only strong, and there is room of an improvement in the point of the warning of a collision 
►recast. 

>005] this invention took the above situations into consideration, and was made, and the purpose is in offering the 
xupant crash protection for vehicles which enabled it to satisfy both reservation of operability with good accelerator 
sdal by the operator and brake pedal, and sufficient warning of there being danger of a collision at the time of a 
)llision forecast, performing the crew restraint in the time of a collision firmly. 

✓leans for Solving the Problem] If it is in this invention in order to attain the aforementioned purpose, the following 
>lution technique is adopted. Namely, the point of the seat belt pulled out like from the retractor according to claim 1 
i a claim connected with the body is connected with the body at the right-and-left one side of a sheet. In the occupant 
"^tsliprotection for vehicles equipped with the three-pointformulaseat belt equi pment which e ngag es with the 2nd 
igagement section by which the 1st engagement section attached in the pars intermedia of the aforementioned seat 
At was connected with the body at the right-and-left other side of a sheet free [ attachment and detachment ] The 1st 
alley tensioner which operates at the time of a collision forecast and gives tensile force to the aforementioned seat 
sit, It operates at the time of a collision and has the 2nd pulley tensioner which has by larger tension than the 
forementioned 1st pulley tensioner, and gives tensile force to the aforementioned seat belt, the aforementioned 1st 
alley tensioner It is set up so that the shoulder section which is in the aforementioned retractor side rather than the 
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? orementioned 1st engagement section among the aforementioned seat belts may be ****(ed) to this retractor side, the 
forementioned 2nd pulley tensioner from the aforementioned 2nd engagement section side, it is set up so that the 
brementioned seat belt may be ****(ed) through the aforementioned 1st engagement section — it is made like The 
ssirable mode on condition of the above-mentioned solution technique is as a two or less claim [ in a claim ] 
ablication. i 
>006] 

iffect of the Invention] According to the claim 1, at the time of a collision forecast, the 1st pulley tensioner will 
tainly **** the shoulder section of a seat belt, serves as an operation which forces a crew shoulder on a seat back, and 
will be got blocked, the variation rate of the crew shoulder estranged in many cases from the seat back will be carried 
it towards a seat back, and it can heighten the warning effect of a collision forecast. Moreover, since the lap section 
fa seat belt is not ****(ed) so strongly, it is prevented or suppressed that the posture position to crew's accelerator 
sdal and BUREKIPEDA is changed greatly, and it can secure the good pedal operability for collision avoidance from 
e 1 st pulley tensioner. Of course, at the time of a collision, it has with big tensile force, both the shoulder sections 
id lap sections of a seat belt are fiilly ****(ed) by the 2nd pulley tensioner, and crew can fully be restrained to a 
teet. Since it becomes the arrangement relation by which the 1st pulley tensioner and the 2nd pulley tensioner were 
N **(ed) mutually in addition to the above, as compared with the case where proximity arrangement is carried out 
utually, it will become desirable also on vehicles loading nature. 

1007] According to the claim 2, although it is easy to carry out the misjudgment law of the collision forecast, even if it 
urries out the incorrect judging of a collision forecast, the 1 st pulley tensioner can be operated at the time of a 
ibsequent normal collision forecast. Moreover, the 2nd pulley tensioner can choose what generates that much big 
nsile force, although only the operation of a limitation is permitted once. According to the claim 3, the concrete 
aeration method of each pulley tensioner is offered. According to the claim 4, when a seat belt is pulled by the 2nd 
llley tensioner with big tensile force, the delivery from the retractor of a seat belt can be prevented certainly, and the 
ew restraint using the 2nd pulley tensioner can be ensured. 

>008] According to the claim 5, the **** portion of the seat belt by the 2nd pulley tensioner is secured for a long time 
; much as possible, and it will become desirable on crew's more effective restraint, while acquiring the effect 
responding to the claim 5 according to the claim 6 - near a retractor - the [ a lock means and ] - intensive 
rangement of the 1 pulley tensioner can be carried out 
1009] 

imbodiments of the Invention] In drawing 1 and drawing 2 , 1 is a driver's seat sheet, the seat cushion is a sign 2, a 
;at back is a sign 3 and a headrest is shown by the sign 4. The steering handle operated by the crew J who sat down on 
e sheet 1 is shown by the sign 5, and this handle 5 is equipped with air bag equipment 6. 

1010] The three-point formula seat belt equipment 10 for sheet 1 has the retractor 12 for rolling round a seat belt 1 1, 
id this retractor 12 is being fixed to the body (an operation form B pillar) in the low position of the method of the 
ght rear of a seat cushion 2. As for the seat belt 1 1 pulled out from the retractor 12, the point is being fixed to the 
)dy (an operation form floor panel) in the position where the method of**** of a seat cushion 2 is low using the 
stener 13. The fixed box 14 is fixed to the body (an operation form floor panel) by the low position of the direct left 
7 a seat cushion 2, and the buckle 15 is connected with this fixed box 14 like the after-mentioned. 
i01 1] the seat back 4 which is usually in a busy condition among the high positions of the method of the right of a 
teet 1 — some ~ a back position — setting — a guide — the member 16 is being fixed to the body (an operation form B 
liar) the seat belt 1 1 pulled out from the retractor 12 — once - the upper part - turning - being extended - a guide - 
ter being inserted in free [ a slide of a member 16 ], the point is being fixed to the body as mentioned above the 
terstitial segment of a seat belt 1 1 - more - concrete - a guide - the tongue 1 7 is held free [ a slide ] at the portion 
jtween a member 16 and a fastener 13 This tongue 17 is engaged free [ engaging and releasing ] to the buckle 15 
entioned above. This tongue 17 constitutes the 1st engagement section, and a buckle 15 constitutes the 2nd 
igagement section. 

►012] Where a seat belt 1 1 is located ahead of the crew J who has sat down on the sheet 1, as shown in drawing 1 and 
-awing 2 , Crew J is restrained by the sheet 1 by making a tongue 17 engage with a buckle 15. Namely, Crew J will be 

a retractor DTaTasteneTl 37and th^state where it was restrained by three points^^ 

teet 1, i.e., the body, through a seat belt 11. Thus, a retractor 12 serves as the 1st connection section to the body, a 
stener 13 serves as the 2nd connection section to the body, and a buckle 15 serves as the 3rd connection section to the 
>dy. the time of Crew J being restrained by the seat belt 1 1 - the guide from the tongue 17 (buckle 15) among seat 
-Its 1 1 - the portion over a member 16 is set to shoulder section 11a which mainly restrains a thorax from Crew's J 
loulder, and the portion over a fastener 13 is set to lap section 1 lb which mainly restrains Crew ! s J waist from a 
•ngue 17 
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)013] The 1st pulley tensioner (pulley tensioner equipment) and the lock means are equipped, and it explains to a 
rtractor 12, referring to drawing 3 and drawing 4 about the detail of retainer 12 portion below. First, the case which 
jrves as a fixed portion to the body among retainers 12 is shown by the sign 21, and the axis of the rolling-up shaft for 
;at belt 1 1 held free [ rotation ] is shown to this case 21 by the sign 22. The method of an unilateral of a case 21 is 
quipped with the spring mechanism 23 using the power spring, the energization force for rolling round a seat belt 1 1 
xording to this spring mechanism 23 rolls round to it, and it is given to it to the axis 22 (rolling-up shaft). 
)014] The motor 24 of an electric formula is being fixed to the opposite side with the back of a case 21, i.e., the 
rawer position of a seat belt 11. This motor 24 becomes the 1st pulley tensioner which generate small tensile force, is 
>lled round through the electromagnetic clutch 25 and a reducer 26, and is connected with the axis 22. In the opposite 
de, the lock means 27 is attached among cases 1 1 in the spring mechanism 23. Like known, this lock means 27 
srforms the operation which locks rotation of the rolling-up axis 22 and locks the drawer of a seat belt 11, when a seat 
sit 1 1 has and is ****(ed) at a big speed more than predetermined (i.e., when the rolling-up axis 22 has above 
redetermined rotational speed and rotates in the direction of a seat belt drawer). However, with the operation form, 
hen the electric-type motor as a driving source is equipped separately and the lock means 27 receives a 
redetermined active signal, it is made to be locked compulsorily. 

>015] Next, the detail of the attachment portion to the body of a buckle 15 is explained also including the 2nd pulley 
nsioner equipped here, referring to drawing .5 and drawing 6 . First, the fixed box 14 mentioned above has the case 3 1 
f the shape of ** length fixed to the body. Into a case 31, a piston 32 is fitted in free [ sliding ], and the end of the 
mnection cable 33 is being fixed to this piston 32. The connection cable 33 extends out of a case 31, and the buckle 
5 is connected at the nose of cam. The inflator 34 is arranged in the case 3 1 . This inflator 34 explodes, when it 
msiders as a gunpowder formula and an active signal is given, and it generates big gas pressure in a case 31. An 
iflator 34 serves as main components of the big 2nd pulley tensioner for tensile force generating. 
(01 6] it carries out by exploding an inflator 34 ~ making ~ ** ~ the variation rate of the piston 32 which received the 
is pressure generated by things is carried out from the state of drawing 5 to the state of drawing 6 , and it has and 
►** the connection cable 33 15, i.e., a buckle, with big tensile force Let tensile force of the piston 32 which originates 
, explosion of an inflator 34 and is produced be a thing larger enough than the tensile force of the seat belt 1 1 by the 
xrtor 24 as the 1 st pulley tensioner mentioned above, the lock which used the eccentric cam in the case 3 1 - the 
ember 35 is arranged free [ rotation ] centering on the attachment shaft 36 a lock - a member 35 is arranged in the 
>sition where the connection cable 33 bends ~ having ~ the state after inflator 34 operation of drawing6 - a lock - it 
cks that lock claw part 35a formed in the peripheral surface of a member 35 acts on the connection cable 33, and the 
>nnection cable 33 is pulled out from a case 3 1 

•017] Drawing 7 shows a control system and the inside U of drawing is the control unit constituted using the 
icrocomputer Signals from S1-S5, such as various sensors, are inputted into this control unit U. A sensor SI is a G 
:nsor and detects a collision (for detection of front ** and back **). A sensor S2 is a front ****** sensor, and 
ireknows front **. This front ****** sensor S2 is constituted using the radar which detects the obstruction for 
cample, ahead of vehicles, and it is judged by control unit U, for example from the distance and relative velocity to an 
jstructi'on whether possibility detected by this radar of colliding is high. A sensor S3 is a back ****** sensor, and 
.reknows back **. After this, the ****** sensor S3 is constituted using the radar which detects the obstruction of for 
cample, vehicles back, and it is judged by control unit U, for example from the distance and relative velocity to an 
jstruction whether possibility detected by this radar of colliding is high. 

>018] Sensor S4 is constituted by the switch of the pressure-sensitive formula which operates when it is the crew 
jtection sensor which detects whether Crew J has sat down on the sheet 1, for example, the seat cushion 2 of a sheet 1 
equipped and crew sits down. A switch S5 is set to ON, when it is the switch which detects whether Crew J has 
luipped the seat belt 1 1 exactly, for example, a buckle 15 is equipped and a tongue 17 is made to engage with a 
icicle 1 5 exsctly . 

i019] As a device made to control by control unit U, the alarm 41 (the alarm by sound is desirable) and the headrest 
ive motor 42 which consist of a lamp besides each pulley tensioner (a motor 24, inflator 34), an air bag 6, and the 
ck means 27 (equipped motor) as a seat belt clamp, a buzzer, etc. are contained. The headrest drive motor 42 is for 
ivihg^headfest 4Tn the direction close to the head of ^Front Jy iTe^erew^A headrest 4 drives to me front by the motor 
I which the headrest 4 was attached in the seat back 3 as displacement being possible towards the predetermined part 
ont, for example, was more specifically formed in the seat back 3. Moreover, the predetermined portion in which 
rew's J head is contacted among headrests 4 is considered as division composition to other portions, a motor 42 is 
iven, and the above-mentioned predetermined portion can drive to the front. 

1020]' The outline of control by control unit U is as follows. First, when front ** is detected, while an air bag 6 
jerates where the drawer of the seat belt 1 1 by the lock means 27 is locked, an inflator 34 explodes, and it has with 
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g tensile force, and Crew J is restrained by the sheet 1 . When back ** is detected, after the predetermined part 
iriation rate of the headrest 4 is carried out towards the front, like the time of front **, where the drawer of the seat 
5lt 1 1 by the lock means 27 is locked, an inflator 34 explodes, and it has with big tensile force, and Crew J is 
strained by the sheet 1. When front ** or back ** is foreknown, after an alarm 41 operates, a motor 24 operates, it 
is with small tensile force, and a seat belt 1 1 is ****(ed); **** of the seat belt 1 1 by the motor 24 serves as an 
aeration which turns Crew's J shoulder back (seat back 3), and presses it, and the effect of a collision forecast will 
scome very high. 

1021] Next, although explained referring to the flow chart shown in drawing 8 and drawing 9 about the detail of 
mtrol by control unit U mentioned above, Q shows a step by the following explanation. First, in Ql of drawing_8 , 
ter the output of the crew detection sensor S4 is read, in Q2, it is distinguished based on the output state of the sensor 
\ concerned whether crew has sat down on the sheet 1 . At the time of YES, in Q3, after the signal from the G sensor 
I is read, in Q4, it is distinguished based on the output of the G sensor SI concerned by distinction of Q2 whether 
ont ** occurred. 

>022] At the time of YES, air bag equipment 6 operates in Q5 first by distinction of Q4. Subsequently, in Q6, after the 

Derating state of the seat belt switch S5 is read, in Q7, it is distinguished based on the operating state of the switch S5 

mcerned whether it is equipped with the seat belt 1 1 . In Q8, in q9, an inflator 34 operates, after operating the lock 

eans 27 and preventing the drawer from the retractor 12 of a seat belt 1 1 (clamp), at the time of YES, a buckle 15 has 

ith large tensile force, and it is ****(ed) by this distinction of Q7. By this, shoulder section 1 la of a seat belt 1 1 and 

p section 1 lb will be ****(ed) (refer to the wavy line state of drawing 1 ), and both the crews J will be restrained by 
******* md ^ sheet i 

K)23] At the time of NO, it is distinguished in Q10 by distinction of the above Q4 whether back ** was detected. By 
ds distinction of Q10, at the time of YES, it whips in Ql 1 , and after operating a motor 42 and moving a headrest 4 to 
te front for prevention, the processing after Q6 is made. At the time of NO, it is ended as it is by distinction of the 
>ove Q7, without obtaining processing of Q8 and Q9. 

1024] It shifts to Q21 of drawing 9 by the time of NO, or distinction of Q10 in distinction of Q2, respectively at the 
me of NO. In Q21, after the output from the front ****** sensor S2 is read, in Q22, it is distinguished based on the 
utput of the sensor S2 concerned whether the possibility of front ** is large. By this distinction of Q22, at the time of 
ES, in Q23, after an alarm 41 operates, in Q24, a motor 24 operates, has with tensile force with a small seat belt 11, 
id it **** (refer to the wavy line state of drawing 2 ). **** of the seat belt 1 1 by the motor 24 mainly turns into **** 
f shoulder section 11a, and serves as an operation by which Crew's J shoulder is forced on a seat back 3 by this, and a 
Elision forecast will be effectively performed to Crew J. 

)025] At the time of NO, in Q25, after the output from the back ****** sensor S3 is read, in Q26, it is distinguished 
ased on the output of the sensor S3 concerned by distinction of the above Q22 whether the possibility of back ** is 
irge. At the time of YES, processing after Q23 is performed by this distinction of Q26. By distinction of Q26, in Q27, 
fter performing operation release of a motor 24, the return of the time of NO is carried out. 

)026] Although the operation form was explained above, this invention includes not only this but the case where it is 
5 follows, for example. It can apply also like sheets other than a driver's seat sheet. As a driving source of the 1st 
alley tensioner, it can choose using a fluid formula cylinder etc. suitably instead of a motor 24. Moreover, as a driving 
)urce of the 2nd pulley tensioner, it can choose suitably using a fluid formula (it being oil pressure controller because 
f especially big tensile force reservation) cylinder etc. instead of an inflator 34. Retractor 12 itself can be equipped, or 
Ithough it is desirable to equip the latest as for a lock means 27 to prevent the drawer from the retractor 12 of a seat 
elt 1 1 so that it may be shown by equipping the retractor 1 1 neighborhood, i.e., an operation form, from a retractor 12, 

can be made to be able to estrange greatly and can also be established (for example, a guide a member 1 6 
eighborhood). While forming a buckle 15 in a seat belt 1 1 side, a tongue 17 can be formed in a body side. Of course, 
'the engagement which can be detached and attached freely is possible, engagement members other than a buckle and 

tongue can be used. 

)027] Various members, such as each step (step group) or sensor shown in a flow chart, and a switch, can attach and 
x press the name of a means to high order expression of the function. Moreover, the function of each step (step group) 
an also be expressed as a function of the controlTecfion T(function part) constituted in the control u^^ 
lis invention includes implicitly what [ not only ] was specified but the thing for which what was expressed as an 
dvantage or it was substantially desirable is offered. Furthermore, this invention can also be expressed as a method. 
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